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1 $f’(x)=$. $f(x-1)$ .
. $f’(x)=f(x-1)$
, .
.
1. $g(x)$ $[0, 1]$ . , $f’(x)=f(x-1),$ $x\geq 1$
.
,
$T_{n}$ : $f| \mathrm{L}\mathrm{r}_{n-1,n]}arrow f(x):=f(n)+\int_{n}^{x}f’(t)dt$
$=$ $f(n)+ \oint_{n}^{x}f(t-1)dt,$ $x\in[n, n+1]$
.
.
$g(x)=x^{2}+2$ ,
$arrow$ $f(1)$ $=3$
$arrow$ $f_{[1,2)}$ $= \frac{x^{3}}{3}-x^{2}+3x+\frac{2}{3}$
$arrow$ $f(2)$ $= \frac{16}{3}$
$arrow$ $f|_{[2,3\}}$ $= \frac{x^{4}}{12}-\frac{2}{3}x^{3}+3x-\frac{11}{3}x+\frac{32}{3}$
$arrow$
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2 $f^{t}(x)=2f(2x+1)-2f(2x-1)$
.
2. $f\in L^{1}(\mathrm{R})\cap C(\mathrm{R})$ $f(0)=1$ . $f$
$f’(x)=2f(2x+1)-2f(2x-1)$
, $f$ .
1. $f\in C^{\infty}(\mathrm{R})$
2. $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(f)=[-1,1]$
3. $I^{f(x)dx=1}$
4. $\sum\infty f(x-j)\equiv 1$
$j=-\infty$
, $f$ $\mathrm{Y}$- .
$f^{(n)}(x)= \lambda^{n+1}\sum_{j=1}^{\infty}c_{j}\beta_{j}^{n}\sum_{l=0}^{n}nC_{l}f(\lambda x-\frac{l-n/2+nk_{j}}{\beta_{j}})$
. , $\lambda>1$ . [Yonedal]-[Yoneda4]
.
$f’(x)=f(g(x))$ [Kato] [Kato-McLeod] .
$\mathrm{Y}$- , .
$\lim_{marrow\infty}v_{1}*v_{2}*\ldots*v_{m}(x)=u(x)$ , in $L^{1}(\mathrm{R})$ , uniformly
$\frac{1}{2}\chi[-1,1]$ dilation $v_{j}(x):=2^{j}v(2^{j}x),$ $j\in \mathrm{N}$ .
Y\in $f’(x)=f(g(x))$
.
$\ldots$.
0.2
-1 -0.5
$0.\underline{0}$
$-\cap \mathrm{J}$
$0.5$ 1
$–\neg$
$y=x^{2}\psi(x)$
$y=x\psi(x)$
$y=\psi(x)$
1:
B2
3
3.1
Triebel .
$[\mathrm{T}\mathrm{r}\mathrm{i}\mathrm{e}\mathrm{b}\mathrm{e}\mathrm{l}-\beta]-[\mathrm{T}\mathrm{r}i\mathrm{e}\mathrm{b}\mathrm{e}\mathrm{l}-\epsilon]$ .
1. $\mathrm{N}_{0}:=\{0,1,2, \ldots, \}$
2. $\psi^{\beta}(x)=x^{\beta}\psi(x)$ , $\beta\in \mathrm{N}_{0}$
3. $(\beta qu)_{\nu,m}(x)=2^{-\nu(s-n/p)}\psi(2^{\nu}x-m)$ , $lJ\in \mathrm{N}_{0}$ $s\in \mathrm{R},$ $0<p\leq\infty$
$4.0<p\leq\infty$ , $\chi_{\nu,m}^{(p)}(x):=2^{\frac{\nu}{p}}\chi[m-2^{-\nu},m+2^{\nu}]$
5. $0<p,$ $q\leq\infty$ , $\{f_{\nu}\}_{\nu\in \mathrm{N}_{0}}$ ,
$||f_{\nu}$ : $L^{p}(l^{q})||:=( \int(\sum_{\nu\in \mathrm{N}_{0}}|f_{\nu}(x)|^{q})^{9}dx)\mathrm{z}\frac{1}{q}$
6. $0<p,$ $q\leq\infty$ , $\{f_{\nu}\}_{\nu\in \mathrm{N}_{0}}$ ,
$||f_{\nu}$ : $l^{q}(L^{p})||:=( \sum_{\nu\in \mathrm{N}_{0}}(\int|f_{\nu}(x)|^{p}dx)^{\mathit{9}}p.)^{\frac{1}{p}}$
7. $0<p,$ $q\leq\infty$ , $\lambda:=\{\lambda_{\nu,m}\}_{\nu\in \mathrm{N}_{0},m\in \mathrm{z}}$ l ,
$||\lambda$ : $f_{pq}||:=|| \sum_{m\in \mathrm{z}}\lambda_{\nu,m}\chi_{\nu,m}^{(p)}$ : $L^{p}(l^{q})||$
8. $0<p,$ $q\leq\infty$ , $\lambda:=\{\lambda_{\nu,m}\}_{\nu\in \mathrm{N}_{0},m\in \mathrm{z}}$ ,
$||\lambda$ : $f_{pq}||:=|| \sum_{m\in \mathrm{z}}\lambda_{\nu,m}x\mathrm{R}_{m}^{)}$ : $l^{q}(L^{p})||$
9. $0<p,$ $q\leq\infty,$ $\rho>0$ . $\lambda:=\{\lambda^{\beta}\}_{\beta\in \mathrm{N}_{0}}:=\{\lambda_{\nu,m}^{\beta}\}_{\nu\in \mathrm{N}_{0},m\in \mathrm{z},\beta\in \mathrm{N}_{0}}$ ,
$||\lambda$ : $f_{pq}||_{\rho}$ $:= \sup_{\beta\in \mathrm{N}_{0}}2^{\rho\beta}||\lambda^{\beta}$ : $f_{pq}||$
$||\lambda$ : $b_{pq}||_{\rho}$ $:= \sup_{\beta\in \mathrm{N}_{0}}2^{\rho\beta}||\lambda^{\beta}$ : $b_{pq}||$
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3.2
1. $0<p,$ $q\leq\infty,$ $s>(1/ \min(1,p)-1)$ . , $B_{pq}^{s}(\mathrm{R})$ $f\in \mathrm{S}’(\mathrm{R})$
$f= \sum_{\beta\in \mathrm{N}_{0}}\sum_{\nu\in \mathrm{N}_{0}}\sum_{m\in \mathrm{z}}\lambda_{\nu,m}^{\beta}(\beta qu)_{\nu,m}(x)$
.
$||f$ : $B_{pq}^{s}( \mathrm{R})||:=\inf||\lambda$ : $b_{pq}(\mathrm{R})||_{\rho}$
9 , $\inf$
$\lambda:=\{\lambda_{\nu,m}^{\beta}\}_{\beta\in \mathrm{N}_{0\prime}\nu\in \mathrm{N}_{0\prime}m\in \mathrm{z}}$
.
2. $0<p,$ $q\leq\infty,$ $s>(1/ \min(1,p, q)-1)$ . , $F_{pq}^{s}$. $(\mathrm{R})$ $f\in \mathrm{S}’(\mathrm{R})$
$f= \sum_{\beta\in \mathrm{N}_{0}}\sum_{\nu\in \mathrm{N}_{0}}\sum_{m\in \mathrm{z}}\lambda_{\nu,m}^{\beta}(\beta qu)_{\nu,m}(x)$
.
$||f$ : $F_{pq}^{s}( \mathrm{R})||:=\inf|_{1}^{\mathfrak{l}}\lambda$ : $f_{pq}(\mathrm{R})||_{\rho}$
. , $\inf$
$\lambda:=\{\lambda_{\nu,m}^{\beta}\}_{\beta\in \mathrm{N}_{0},\nu\in \mathrm{N}_{0},m\in \mathrm{Z}}$
.
4
.
Problem 3. $f’(x)=f(x-1),$ $x\geq 1$ $f(x)=g(x),$ $x\in[0,1]$ .
,
$g(x):= \sum_{\beta\in \mathrm{N}_{0}}\sum_{\nu\in \mathrm{N}_{0}}\sum_{m\in \mathrm{Z}}$
\lambda \mbox{\boldmath $\nu$}\beta ,m(\beta qu),, $(x)\in F_{pq}^{s}(\mathrm{R})\mathrm{U}B_{\mathrm{p}q}^{s}(\mathrm{R})$
$s>0,p_{7}q>1$ .
B4
$f’(x)=2f(2x+1)-2f(2x-1)$
,
$f(x)= \sum_{\beta\in \mathrm{N}_{0}}\sum_{\nu\in \mathrm{N}_{0}}\sum_{m\in \mathrm{z}}\mu_{\nu,m}^{\beta}(\beta qu)_{\nu,m}(x)\in F_{pq}^{s}(\mathrm{R})\cup B_{pq}^{s}(\mathrm{R})$
$x\in[1,2]$ . ,
$\lambda:=\{\lambda_{\nu,m}^{\beta}\}_{\beta\in \mathrm{N}_{0},\nu\in \mathrm{N}_{0},m\in \mathrm{Z}}-arrow\mu:=\{\mu_{\nu,m}^{\beta}\}_{\beta\in \mathrm{N}_{0},\nu\in \mathrm{N}_{0},m\in \mathrm{Z}}$
.
5
5.1
4. $\beta\in \mathrm{N}_{0}$ . \beta \beta $c_{\beta}:=f_{\mathrm{R}}x^{\beta}\phi(x)dx$ .
(1) $|c_{\beta}| \leq\frac{2}{\beta+1}c_{0}=1$ . $\beta$ $c_{\beta}.=0$ .
(2) $c_{2\beta}$ .
$c_{2\beta}= \frac{1}{(2\beta+1)(4^{\beta}-1)}\sum_{\gamma=0}^{\beta-1}2\beta+1C_{2\gamma}\cdot c_{2\gamma}h_{\backslash }^{\pm}l_{\mathrm{c}}^{\mathrm{R}}c_{2}=\frac{1}{9}$ .
5.2
Y- .
5. $I_{\beta}(\phi)$ . :
$I_{0}(\phi)(x)=l_{-\infty}^{x}\phi(u)$ du, $I_{\beta}( \phi)(x)=\oint_{-\infty}^{x}I_{\beta-1}(\phi)(u)$ du. $(\beta=1,2, \ldots)$
$I_{\beta}( \phi)(x)=\sum_{j_{\beta+1}=0}^{\infty}\sum_{j_{\beta}=0}^{\infty}\ldots\sum_{j_{1}=0}^{\infty}2^{\frac{\beta(\mathcal{B}+1)}{2}}\phi(\frac{x-2^{\beta+1}+1}{2^{\beta+1}}-\sum_{\gamma=1}^{\beta+1}\frac{j_{\gamma}}{2^{\gamma-1}})$
. $I_{0}( \phi)(x)=\int_{-\infty}^{x}\phi(u)$ $du= \sum_{j=0}^{\infty}\phi(\frac{x-1-2j}{2})$ .
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5.3
6. Let $\beta\in \mathrm{N}_{0}$ .
1.
$\Psi^{\beta}(x):=\oint_{-\infty}^{x}u^{\beta}\phi(u)du-c_{\beta}\sum_{l=2}^{\infty}(0qu)_{\nu,l}(x)$
. .
2. .
$(\beta qu)_{\nu,m}^{*}:=2^{-\nu(s-\frac{1}{p})_{\Psi^{\beta}(2^{\nu}x-m)}}$ .
.
7. $\Psi^{\beta}(x)=(\sum_{\gamma=0}^{\beta}(-1)_{\beta}^{\gamma}P_{\gamma}x^{\beta-\gamma}I_{\gamma}(\phi(x)))-c_{\beta}\sum_{l=2}^{\infty}(0qu)_{\nu,l}(x)$
5.4
.
$h\in A_{pq}^{s}(\mathrm{R})$ $s>0,p,$ $q>1$
$h= \sum\sum\infty\infty\sum\infty$ $<h,$ $\Phi_{\nu,m}^{\beta}>(\beta qu)_{\nu,m}(x\}$
$\beta=0$ \mbox{\boldmath $\nu$} $\circ$ m$=-\infty$
. $\Phi_{\nu,m}^{\beta}\in \mathrm{S}$ .
$g(x)= \sum_{\beta=0}^{\infty}\sum_{\nu=0m}^{\infty}\sum_{=-\infty}^{\infty}\lambda_{\nu,m}^{\beta}(\beta qu)_{\nu,m}$
.
$\theta_{\nu,m}^{\beta}=c_{\beta}\{\sum_{\nu\in \mathrm{N}_{0}}\sum_{m=0}^{2^{\nu}}2^{-\nu}\lambda_{\nu,m}^{\beta}(\beta qu)_{\nu,m}^{*}(\cdot-1),$$\Psi_{\nu,m}^{\beta}\}$
, .
$\sum_{\beta,\nu,m}\lambda_{\nu,m}^{\beta}(\beta qu)_{\nu,7n}$
$\vdasharrow\sum_{\beta\in \mathrm{N}_{0^{n}}}(c_{\beta}\sum_{\nu\in \mathrm{N}_{0}}\sum_{m=2}^{2^{\nu}m}\sum_{I=0}^{-2}\lambda_{\nu,l}^{\beta}2^{-\nu}(0qu)_{\nu,m+2^{\nu}}(x)+\sum_{m\in \mathrm{Z}}\theta_{\nu,m+2^{\nu}}^{\beta}(\beta qu)_{\nu,m}(x))$
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